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Abstract 
In the article the theoretical foundations of forming generalized processual ideas about objects of the environment 
in children of preschool age are revealed. The generalized processual idea is interpreted as the knowledge the 
origin of which is in the child’s object-transformative activities. Children can master scientific knowledge on the 
essential properties of objects if corresponding conditions are provided: reflection of the development and change 
essential regularities in the operational structure of the changeable image of an object that constitute the meaning 
of generalized concepts; direct object manipulations when studying a process; determining the necessary and 
reasonable number of operations that constitute the structure of the process; generalization of the operational 
structure of a dynamic image when the object or manipulation conditions are changed.  
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Initial worldview ideas of different objects and phenomena, ways of behavioral culture are formed in preschool 
age. Some scientists (N. Ryzhova, V. Loginova) argue that children should master scientific knowledge that is 
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more or less generalized. This position is based on the psychological research (L. Vyhotskyi, P. Galperin, 
V. Davydov) that substantiates the need not to artificially simplify scientific knowledge to the developmental 
level of the child, as well as not to surpass this level [1]. This research’s insight that a balance of these two 
approaches should be found is rational.  
When mastering some objects of the environment, a child should face the necessity to analyze their properties 
in the system of external and internal connections with other objects. The ability to determine these 
connections, which are not immediately perceptible, will be the basis for formation of scientific knowledge at 
school. N. Veraksa notes that it is important for a child to familiarize himself (herself) with the world from 
scientific positions [2]. It secures formation of the true ideas about phenomena and regularities in their 
processes.  
The child’s manipulations with real objects as a basis for his (her) familiarization with the world is nonetheless 
important. In other words, the cognition of essential properties and relationships of objects is interconnected 
with purposeful activity through which they are identified and perceived. In national psychology and pedagogy, 
a vast experience of research and formation of children’s activity on mastering knowledge about the 
environment objects is accumulated. Some scientists (L. Paramonova, N. Poddiakov, A. Savenkov) consider a 
simple individual attempt or experiment to be a productive method. In N. Poddiakov’s view, the peculiarity of 
experimental activity is the indistinctiveness of the goal image that determines this activity; the goal image is 
not yet formed [3]. During the search it is being specified, explained, and the activity resembles trials. It is this 
feature that distinguishes experimental activity from any other. The scientist argues that there are two main 
types of experimental and research activity: 1. Children try different objects on their own, construct their search 
work: they determine the goal, find out ways and methods to achieve it. 2. The activity is organized by an adult, 
who determines the essential stages of the situation, familiarizes the child with a certain algorithm of actions.  
An experiment for children of preschool age is defined by N. Lysenko as an experience in which during the 
summing up stage an essential property is recognized via the comparison and juxtaposition of the trial and the 
control objects. This property reveals the result of corresponding actions. The control object persuasively and 
visually demonstrates the changes that take place as a result of the child’s activity; and their stage-by-stage 
record allows for identification of the phenomena over time with the aim of additional confirmation. It should 
be noted that a second sample usage complicates the child’s understanding of essential properties of the object 
under study for it was not used in the manipulations.  
A. Poddiakov has analyzed the problem of the child’s research initiativity and individual search for such actions 
that would reveal the specifics of the multilateral interconditionality of objects and phenomena. He recognizes 
the necessity of what some researchers refer to as a ‘multifactor analysis’. In his view, an important feature of 
research initiativity is the creative orientation on different components of cognition activity. This orientation is 
manifested in: 1) children’s independent formulating a problem of multiple goals of different levels, – 
cognitive, as well as practical; 2) search for different actions aimed at achieving the goal; 3) use or construction 
of different research tools; 4) different results; 5) multiple hypotheses and explanations.  
The child’s orientation on the variety of activity components with continuous attempts to go beyond the frames 
of the known, as A. Poddiakov thinks, secures for children not only a wide and multilateral investigation of an 
object (phenomenon or situation), but also discovers the potential directions of further development. The 
scientist defines the internal mechanism of research initiativity self-development as the possibility for a child to 
get maximum initial information and material resources that are used as starting points for further research. 
Thus, a positive connection is guaranteed – the variety of one component increases the variety of others. 
371 Larysa I. Zaitseva /  Procedia - Social and Behavioral Sciences  146 ( 2014 )  369 – 374 
Underlying the importance of the research method, A. Savenkov argues that it is not expedient to strive for the 
child’s independent discoveries [4]. One should have creative potential when using research methods. But a 
child might not possess high creative qualities.  
Analyses of psychological and pedagogical literature suggest that the specific of the search-research action 
system is in its capacity to form the ability of discovering peculiarities in natural objects and phenomena, their 
changes and progress. Preschoolers are already able not only perceive the properties of objects of the 
environment and changes in them, but also find and assess the necessary conditions of natural processes, 
namely analyze the external conditions and inner changes, understand the specific of natural phenomena and 
objects.  
Experimental and research activity performs different cognitive functions: demonstrates the connections that are 
not immediately perceptible for a child’s sensor system; enables deep understanding of the phenomena 
observable in the environment and the properties that can not be traced directly due to their hidden mechanisms 
(for example, dissolution, capillarity). Such an activity promotes development. Traditionally, a child is 
familiarized with the sensor genesis of knowledge on the basis of contemplation, and during experimental-
research activity he (she) understands the cause-consequence relationships. These two types of knowledge are 
of different levels: the sensor-comparative – low level, the cause-consequence – middle level in the structure 
where scientific knowledge constitutes the upper level. The cause-consequence type of knowledge registers 
empirical interdependencies, and, as a result, children gain certain knowledge that is not yet generalized. 
However, experimental activity is contributive for children as they transition from the sensor type of knowledge 
to the transformative-explainable. They have already been transgressing the sensor level but do not reach the 
upper, scientific, level – creative.  
Some scientists (V. Davydov, D. Elkonin) attempted to conduct lessons on scientific mastering of the 
environment objects at the highest level – transformative-explainable. At this level, children master essential 
properties (relationships) that allow them to move further on their own in the system of knowledge. This as 
rather a complex structure of information processing that is based on dialectical transformations. It is the 
foundation of dialectical thinking that renders possible different procedures with relationships. These 
relationships are part of a certain subject or activity. Thus, one can determine the subject content in the system 
of knowledge that is adequate for children’s cognitive capacities, and launch a process of its systematical 
mastering.  
On the basis of the theories analyzed – the content generalization (V. Davydov); the genesis of a dynamic image 
(M. Rychyk) [5]; the processual nature of scientific knowledge (G. Schedrovitskyi) [6]; the unity of knowledge 
mastering and thinking development (E. Ilienkov); the law of complement, – we have created a conception of 
formation of generalized processual ideas (GPI) in children of preschool age as correlateɿ of scientific notions 
(concepts). 
The leading method of GPI formation is a method of processual modeling of the environment objects’ essential 
properties. [7] It envisages the transformation of the object under study into a process. This transformation is 
possible if a child manipulates with the object (performs independent adequate object-transformative actions). 
An adequate action is based on the natural capacity of matter to respond to the cause, and thus reveal its 
property. For example, an adequate action when revealing hardness is pressing on the matter, and fragility – 
percussion; if other actions are used, these properties will not be revealed.  
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When modeling any process, the child’s attention should be focused on its certain phase, his (her) independent 
direct object actions should be transformative: the initial state of an object is recorded, by force its initial state is 
changed, this change is recorded, the action of force is neutralized, the final state of the object is recorded. In 
order to record all the phases of the process (dynamics), different methods are used – painting, measuring, and 
marking.  
In the classroom, a child gets familiarized with objects of the environment first through comprehension of an 
essential property of a certain matter, and then it is generalized to the level of a notion, namely scientific 
knowledge. In order to generalize ideas of an essential property, this property-function should be separated from 
the object and presented (fluidity, looseness, plasticity) as a process. The progress of a function can be 
presented in the form of a generalized processual image. It should be noted that a scientific notion (concept) 
comprises a generalized action as a regularity, which can be substantiated in numbers (for example, in physics, 
the tension of matter is expressed by a formula), and a generalized processual idea is conceptualized only via 
practical trials. That is why the ideas generalized through action can be named a generalized dynamic image.  
It is only a dynamic image that contains a property which can not be revealed by static visual demonstration. 
The change in the object’s condition (for example, when it is bent or stretched) renders possible its 
characteristic in the context of the causes of this condition. Then the process is viewed in terms of the object’s 
inner features due to which it was changed (bent or stretched). That is why the changes should be considered as 
processes triggered by the object’s inner properties and subject to their inner regularities, i.e. occurred 
independently from external impact (G. Schedrovitskyi).  
In order to understand an essential property as a function, this function should be viewed not only isolated from 
the object of impact (i.e. the object under the influence of which it was revealed), but also separately from the 
object it is attributed to (for example, fluidity). Only having understood this function as independent, we 
connect it again with the object as its bearer (the fluidity of water).  
An essential property should be presented in the form of a dynamic image, i.e. in the form of a consecutive 
change of matter, with the results recorded at every phase (initial state, the action of force, change, final state). 
Thus, a notion is transformed into a generalized processual idea. In order for a child to master the process on the 
basis of which a generalized processual idea of objects’ essential properties is formed, the necessary operations 
(their number and succession) that constitute the structure of the process should be determined. Any omission 
will result in the distorted image of the phenomenon under study.  
These operations are great in number and are performed in a certain succession. First, one should create 
favorable conditions for children to master generalized processual ideas, with all the operations presented (in 
order to trace their correctness). Their strict succession should be observed. So the more accurately the structure 
of a GPI is presented and every operation is conducted, the better the child understands the generalized 
processual idea.  
The knowledge of how an essential property (for example, hardness) is transformed into a concept is connected 
with the method of its discovering (a way of thinking). So in any scientific concept, which can be qualified as 
an object’s capacity, a thinking process is transformed into a logical method. When mastered, it can be resumed 
if necessary as a logical procedure. In other words, when a generalized method is mastered (for a class of 
objects), the process of thinking and the child’s independent discovery of a way of thinking (for a certain 
object) are productive (productive thinking), and when they are used – they are reproductive (reproductive 
thinking). In our research we consider only essential properties of objects (natural or cultural), with which 
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scientific concepts (in physics, mathematics, and biology, etc.) will be connected in the further process of 
learning.  
Children master generalized processual ideas in the interaction with the teacher. For example, the generalized 
processual idea 'looseness' is discovered on the matter (sand) on the basis of learning activities. A child 
determines on his (her) own the operational structure of other matter (clay, flour). Such learning secures the 
possibility of using the mastered knowledge not only in the conditions under which it was mastered, but also in 
new, more complex situations. The child’s formed actions will contribute to the transition of knowledge, which 
essentially facilitates formation of other concepts. A consciously and entirely mastered operational structure is a 
valuable effect of the child’s mental development. The tasks on classifying different objects according to their 
properties are aimed at the transformation of scientific knowledge into beliefs.  
Children master the concept ‘plasticity’ on the basis of a certain operational structure. Then they bend different 
things suggested by the teacher (metal plates, different in size, form, color), thus constructing a generalized 
operational structure. It is this property (plasticity) on the basis of which the child manipulates with the objects.  
Every essential property (concept) is transformed into a generalized processual idea with help of basic 
categories (state, force, change). A GPI consists of operations that are unfolding in a certain logical succession, 
namely: determining the object’s initial state (constancy), the action of force (pressing, stretching, bending, 
percussion, etc.), movement (the matter changes under the impact of force), neutralization of force, the final 
state of the object. These operations present a dynamic image of objects of a certain class. The meaning of 
generalized processual ideas is in the reflection of the essential development and change regularities of an 
object in its dynamic image’s operational structure.  
All the manipulations with objects should be effectively managed and controlled in terms of their succession 
and completeness. Having mastered every operation and established the connection between them (the 
succession of functioning), the child will master a generalized processual idea. So tracing the method of 
constructing an essential property as a process is the basis for mastering it in the system of scientific laws.  
One of the difficulties in mastering the essential properties by preschoolers is the fast unfolding of processes, 
the integrity with which they are perceived. The simultaneousness of processes hinders the possibility of 
recording every operation in the child's mind. Every operation should be accurately studied, when necessary, 
slowed down or suspended for a detailed description. For example, an analysis of the location, size of the 
matter’s particles (movement of the particles towards the edge of the container, their separation, and fall) at 
every phase (the initial state, the action of force, and the final state) is ensured by mastering the method of 
actions (manipulations) with the matter. Viewing the property ‘looseness’ as a slowed down movement of 
particles renders possible the tracing and comprehension of the process. Every operation should be accentuated 
in order to help children to understand the peculiarities of the essential property under study.  
Due to the processes not being differentiated, similar properties are often confused. For example, children 
define the relationships ‘plasticity’ and ‘elasticity’ as bending. These concepts might not be differentiated for 
there are the same operations in their structure: the initial state as the constancy of form; bending, pressing of 
one object under the impact of another; change in the matter's form; neutralization of bending or pressing. It is 
the final state that distinguishes one essential property from the other: in plasticity – the matter keeps its new 
form, and in elasticity – the matter resumes its initial form. That is why every operation should be strictly 
defined.  
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The effects of visual thinking allow children to move from the abstract to the concrete within the intermediate 
unit of thought – a generalized processual idea. ‘The essence of this approach is in the cognition’s consistent 
orientation on the comprehension of the action content that corresponds to general concepts, while ensuring 
active visual thinking of the children.' (Rychyk, 1987).  
In our research the image-logical thinking is cultivated. It is an intermediate type between the visual and the 
abstract-logical (conceptual) thinking. The result of the image-logical thinking is a generalized processual idea 
that is close to the scientific concept in its content, and keeps the features of an image in its form. It is its 
psychological characteristic as a subjective entity. Logically expressed, the generalized processual idea is a 
knowledge that we describe as trial-explainable. This type of knowledge is higher in content than the 
contemplative-descriptive knowledge, which is the result of the traditional education of preschoolers.  
Beside the discovered mind age capacities, we recognize a new age formation – a generalized processual idea 
that coincides with the object’s dynamic image in its form, and with the concept in its content. It is this 
formation that is a sign of great age capacities of senior preschoolers, and that the traditional preschool 
education often fails to cultivate.  
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